While variety-seeking has been analysed intensively in consumer marketing, little is known about its impact in the transport world where many novel travel services have emerged in recent years. In this paper, we investigate how variety-seeking could influence intercity travellers' mode choice decisions in the new context of HSR (high-speed rail)-air intermodality in China. The study is based on data collected in Shanghai, including responses to stated choice tasks and attitudinal statements on variety-seeking. An integrated choice and latent variable (ICLV) model is proposed with a view to provide us with a more behaviourally realistic explanation of respondents' choice decisions. The research findings suggest that variety-seeking has different impacts across modes, where variety seekers would be more likely to choose the newly-introduced integrated HSR-air option whereas variety avoiders have a higher propensity to choose car-air or traditional separate HSR-air alternative. Meanwhile, this study also examines the impact of various level-ofservice attributes in mode choice behaviour, with results implying that long layover would heavily impair the attractiveness of integrated HSR-air service, and integrated luggage handling service is favourable to attract intermodal passengers while the effect of integrated ticketing system remains ambiguous.
Introduction
ness, etc. In the current paper, we particularly examine the impact of the served factors on people's decision-making. Our ICLV model has a random 23 utility by the maximisation (RUM) kernel, where the utilities for the differ-24 ent modes are influenced not just by observable characteristics but also the 25 latent construct of variety-seeking which is also used to explain the responses 26 to a series of attitudinal statements.
27
In the remaining of the current paper, there are five sections. The next 28 section summarises the studies of relevant literature, which is followed by a 29 section that describes the experiment design and data collection work. The inaccuracy in modal share forecasting; 2) the choice scenario was specified 33 as choosing from a choice set consisting of direct flight, direct HSR, and 34 integrated HSR-air for a domestic intercity travel, whereas we argue that 35 the trade-off between travel time and travel cost would dominate decision-36 making in such a scenario, making it difficult to detect the roles of other 37 level of service attributes; 3) the authors acknowledged in that paper the 1 necessity to analyse the impact of travel time reliability due to delay, but 2 did not considered it to avoid survey complexity. Other attributes closely 3 related to integration (e.g. luggage integration, ticket integration) were not 4 accounted for in that paper as they were treated as being unimportant in pas-5 sengers' decision-making, however our research results demonstrate that this 6 is not necessarily the case. Since national and local governments in China are 7 now putting even more effort to establish integrated HSR-air service in more 8 cities, it is of vital importance to have a greater in-depth understanding on 9 how travellers' mode choice behaviour is influenced by various level of service 10 attributes in order to improve and better benefit from the integrated HSR-11 air service. In this regard, this paper differentiates itself from Li and Sheng
12
(2016) by accommodating the shortcomings mentioned above and adopting 13 more flexible and advanced discrete choice models. 14 
Variety-seeking analysis

15
The notion of variety-seeking comes from research in consumer marketing, 16 where McAlister and Pessemier (1982) first made a comprehensive review on 17 variety-seeking behaviour. Variety-seeking can denote different phenomena. 22 Givon, 1984) . That is to say the variety-seeking behaviour is more intrin-23 sically motivated rather than extrinsically derived (Van Trijp et al., 1996) .
24
In a recent study of variety-seeking on restaurant choices by Ha and Jang
25
(2013), it is stated that variety-seeking can be defined as an intention to either 26 vary among familiar alternatives (alternation) or to choose a new alternative 27 (novelty seeking) -the current paper is based on the latter definition. Research into variety-seeking is much more limited in the transport lit- 
Research contribution
21
The current paper contributes to the literature in two different aspects.
22
Firstly, it provides more evidence on mode choice behaviour analysis in the 23 context of HSR-air intermodality in China through discrete choice methods.
24
This could deepen policy makers' understanding of the driving factors be- gives an illustration of the stated choice scenario. would not vary across choice tasks and alternatives. do not explicitly specify it as its average impact can actually be captured by 6 the alternative-specific constant in our model. 
21
Delay protection gives information on how the respondent would be com- collection' here is that a passenger only needs to collect tickets one time while 34 5 Currently, layover can be as long as over 10h even at an intermodal hub. Thus we tried to achieve a balance between reflecting the reality and ensuring survey efficiency.
'without easy collection' means that a passenger has to collect the ticket for 1 the minor leg and for the major leg separately. Currently, the intermodal 2 HSR-air service frees passengers from booking tickets twice but still requires 3 them to collect the HSR ticket first at train station and then get the boarding 4 pass at the airport, i.e. without easy collection.
5
Luggage integration refers to how many security checks and luggage 6 check-in are required throughout the travel, with three different levels, which 7 are 'no luggage handling integration system + two security checks', 'inte-8 grated luggage handling system available + two security checks', and 'inte-9 grated luggage handling system + one security check'. Herein, integrated 10 luggage handling system allows passengers to check in luggage at the origin 11 and collect luggage at the final destination; two security checks infers that 12 both minor and major legs require security checks while one security check gives an example of stated choice tasks with the items in italic being held 17 invariant over tasks. Attitudinal statements were used to measure variety-seeking. All state-2 ments were recorded in the form of a 7-point Likert scale, ranging from 1 3 being 'strongly disagree' to 7 referring to 'strongly agree'. The statements in 4 the formal survey were refined through two pilot surveys as described below. (Kline, 2015) . While the insights from this factor analysis were 27 used in the development of our choice models reported later in this paper, it 28 should be noted that the specification of the latent variables should not be a 29 priori expected to be the same as these factors given that the hybrid model 30 also explains the choices made in the survey.
31
In the final survey, each respondent was required to score the attitudinal 32 statements of resistance to change and need for variety in Table 2 , of which Figure   1 3, where the extreme levels such as 1 'strongly disagree' and 7 'strongly agree' 2 were much less frequently chosen than the others. in which U int represents the utility obtained from alternative i in choice 10 task t for respondent n. U int consists of a deterministic portion V int which 11 is specified to be linear in parameters with an alternative-specific constant 12 (ASC) δ i , and an unobserved error term ε int which is independently and across alternatives. The utility function can thus be written as:
The probability of alternative i being chosen out of J alternatives by 23 respondent n in choice situation t is then given by:
Mixed multinomial logit model (MMNL)
25
We next introduce random alternative-specific constant (ASC) to cap- the utility function can be given by:
The unconditional choice probability for respondent n to make a sequence 4 of choices is then specified as:
where T n is the number of choice tasks given to respondent n, δ n is a vector 6 of the random ASC for respondent n (i.e. δ n = (δ 1n , . . . , δ Jn )), Ω δ represents 7 a collection of the corresponding distribution parameters for δ n (i.e. Ω δ =
8
(
where
, and f gives the density function. We 9 define y nt to be the alternative chosen by person n in choice situation t.
10
As each respondent was required to complete 8 SC tasks in the survey, we 11 estimate the MMNL model in a panel formulation by assuming that tastes 12 vary across respondents but stays constant across choices for each respondent.
13
The log-likelihood (LL) function can be written as:
where N denotes the total number of respondents and y represents the choice 15 outcomes observed by researchers. The resulting LL function does not have 16 closed-form expression, and needs to be approximated through simulation.
17
Suppose we take R draws from the distribution f (δ n |Ω δ ) for each respondent one τ being fixed to 0 for identification.
Latent variable model component 8
The structural equation in the latent variable model component explains the latent variable by some observable socioeconomic characteristics Z n , 10 which is usually specified in a linear relationship with γ being the coeffi-
11
cient vector, such that:
where the stochastic error η n follows a standard normal distribution across 13 respondents, such that η n ∼ N (0, 1).
14
In the measurement equations, responses to the attitudinal statements 15 listed in Table 2 are treated as indicators to be explained by the latent 
21
In this regard, the current paper differentiates itself from the work of Rieser- 
where µ k,s are threshold parameters, and s ∈ (1, 2, 3, 4, 5, 6, 7) as a 7-point 1 Likert scale was used.
2
For normalisation purpose, we set µ k,0 to −∞ and µ k,7 to +∞. Therefore, In the joint log-likelihood function, we need to maximise LL(y, I), in 7 which the unconditional probability P n of observing choices y n and attitudi- lnP n (10)
A second layer of integration is required to account for both unobserved 12 heterogeneity and the latent variables. Again, the model is estimated using 13 simulation to approximate the integrals. 
Estimation results
25
MNL and MMNL models 26
The estimation results of MNL and MMNL models are presented in Table   27 4. The alternative-specific constant (ASC) for car-air is always negative,
28
indicating that, all else being equal, the overall preference for car-air is lower it is not fully developed. River Delta regions. Since the majority of our respondents came from these 8 developed regions and were on international travels in particular, it is rea-9 sonable to achieve higher VoT estimates.
In addition, what we suggest here 10 is the value of time for accessing the airport which is usually higher than that
11
for the en route component given the high penalty associated with missing a 12 flight. passengers with more than one check-in luggage, where one security check is 4 significantly more appealing than two security checks.
13
5
Age and income are incorporated in the utility function as continuous 6 explanatory variables. As the impact of age on car-air and air-air, and income 7 on air-air was not significant even at the 60% confidence interval, we excluded The less significant estimates for income suggest that passengers with higher 12 income might potentially derive more utility from the car-air or separated
13
HSR-air alternatives compared to air-air or integrated HSR-air alternatives. 
31
We turn to the results for the measurement equations in the latent vari-32 able component in Table 5 before looking at the estimates for the choice 33 model component in Table 4 . All the attitudinal indicators, except for A4 the choice model can be attributed to the latent variables (see Table 6 ). Finally, if we look at the last column in Table 3 
